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^ (57) Abstract: Apparatus and methods for performing a surgical anastomotic procedure are disclosed herein. Apparatus according 
O to the present disclosure include a tubular body having a distal end and a proximal end and defining a longitudinal axis, the tubular 
^ body including an expandable anchor provided near the distal end thereof and an expandable cuff provided near the distal end of 
the tubular body and proximal of the expandable anchor, and a joining member configured and adapted to be received about the 
^ expandable cuff of the tubular body, the joining member having an annular body portion including a pair of opposed terminal edges. 
^ The joining member has a retracted position in which the pair of opposed terminal edges overlap by a predetermined amount and an 
1^ expanded position in which the pair of opposed terminal edges overlap by an amount less than the predetermined amount. 
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METHOD AND APPARATUS FOR 
ANASTOMOSIS INCLUDING ANNULAR JOINING MEMBER 

BACKGROfTlSfn 

1. Technical Fip.M 

The present disclosure relates to apparatus and methods for anastomosing two 
hoUow body parts and, more particularly to apparatus and methods for anastomosing a 
urethral stump of a patient to the bladder following a radical prostatectomy. 



2. Background of Related Ait 

Anastomosis is the bringing together and/or joining of hollow or tubular 
5 structures. Most body conduits are generally cylindrical in configuration and have a 
circular cross-section. When it is desired to suture such a conduit, typically for 
attachment to another body conduit, sutures are placed around the circumference of the 
conduit m order to maintain the patency of its lumen or channel. This type of attachment 
is commonly refened to as an anastomosis. It can be appreciated that the sutures made on 
► top of the conduit (i.e., on the side facing the surgeon) in an anastomosis are made 
relatively more easily than die sutures made underneath the conduit (i.e.. on the side 
facing away from the surgeon). 

The complexity of anastomosis attachment is made manifestty apparent in a 
surgical procedure referred to generally as a radical prostatectomy (i.e.. a weU established 
surgical procedure for patients with locaUzed prostatic carcinoma). In general, radical 
prostatectomy procedures require the removal of cancerous tissue while preserving sexual 
function and continence in the patient. There are two primary types of radical 
prostatectomy approaches for the removal of prostate cancer, the retropubic approach and 
the perineal approach. 

In the retropubic approach, a long up-and-down incision is made in the midline of 
the abdomen from the navel to die pubic bone. After the lymph nodes have been 
removed for study by the pathologist and a determination has been made to proceed with 
the removal of the prostate gland, the space underneath the pubic bone is cleaned and 
dissected and the removal of the entire prostate gland is generally begun at the end that i 
farthest from the bladder, i.e.. next to the external urethral sphincter. Next, the prostatic 
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urethra is divided, the prostatic urethra and the prostate gland through whidi it ^s are 
then puUed upwards toward the bladder while the dissection continues behind the prostate 
gland, separating it from the layer of tissue that is connected to the rectum on its other 
side. As the dissection continues between the prostate and the rectum, the seminal 
vesicles, which are behind the base of the bladd^ will be removed along with the prostate 
gland. Once the seminal vesicles are free, the entire prostate gland and the seminal 
vesicles are removed. The bladder neck is then stitched closed to a small enough 
diameter so that it is about the same size as the stump of the urethra from vMch the 
prostate was detached. The bladder neck is then pulled down into the pelvis and 
positioned against the urethral stump and stitched thereto. This stitching is done typicaUy 
around a Foley catheter which has been inserted through the penis all the way into the 
bladder. 

In the perineal approach, an inverted "17' shs^yed incision is made ^ing right over 
the anus, with the center of the 'U" about three centimeters above the margin of the anus. 
The prostate gland is then fieed fix)m its surrounding structures by gpntle dissection, and 
the urethra at the end of the prostate farthest from the bladder is isolated and divided. The 
bladder neck is fiieed from the prostate, and, once the prostate gland has been removed 
and the bladder neck has been closed sufficiently so that the size of its opening 
approximates the size of the urethral opening, the urethra and the bladder neck are 
stitched together. Once again, a Foley catheter is left in place postoperatively for about 
two weeks. 

In each of the above described procedures, it is the attachm^t of the urethral 
stump to the bladder neck which is particularly difficult and complex. This difficulty is 
complicated by the tendency of the urethral stump to retract into adjacent tissue. As a 
result, considerable time and effort must be expended to re-expose the urethral stump and 
begin the re-anastomosis procedure. Further complicating this procedure is the fact that 
the urethral stump is hidden beneath the pubic bone thus requiring that the surgeon work 
at a difficult angle and in positions that are uncomfortable and limiting. 

Various devices have been proposed for facilitating this procedure. In U.S. Pat. 
No. 5,591,179, issued to Edelstein, there is disclosed a suturing device including a shaft 
with portions defining an interior chaimel extending between a proximal and a distal end 
of the shaft. This channel includes a generally axial lumen which extends to the proximal 
end of the shaft and a generally transverse lumen which extends from the axial lumen 
distally outwardly to an exit hole at the outer surface of the shaft. A needle and suture 
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can be back loaded into the transverse lumen of the channel while a generaUy non- 
compressible member can be movably mounted in the axial lumen of the channel At the 
proximal end of the shaft a handle is provided with means operative to push the member 
distally through the lumen to deploy or expel the needle. 

In U.S. Pat. No. 4.91 1.164. issued to Roth, there is disclosed a suture guide with a 
curved distal portion. The distal portion of the suture guide has a plurality of exterior 
axial grooves which can be used to aUgn and guide a curved needle and attached suture 
Ih order to drive the urethr^ stump to an accessible position, the device is provided with a 
plurality of outwardly extendable member, which engage the lumen of the urethra. These 
members make it possible to push the urethr^ stump into approximation with the bladder 
neck. 

In U.S. Pat. No. 5.047.039. issued to Avant et al.. there is disclosed a surgical 
device for the ligation of a dorsal vein and subsequent anastomosis. This device contains 
a pair of enclosed needles each having an attached suture which needles may be driven 

15 ftom the shaft of the device into adjacent tissue. 

in general, none of the devices disclosed in the prior art references above is sunple 
to use or makes the anastomosis of the methral stump to the bladder neckeasier. As 
such, each surgical procedure using prior art devices continues to be time consuming and 
requires great skill in onler to be performed. Accordingly, the need exists for radical 

20 prostatectomy anastomosis devices which overcome the drawbacks of theprior art 
devices and which are quick and simple to use. 

SUMMARY 

Apparatus and methods for performing a surgical anastomotic procedure are 
25 disclosed herein. Apparatus according to the present disclosure include a tubular body 
having a distal end and a proximal end and defining a longitudinal axis, the tubular body 
including an expandable anchor provided near the distal end thereof and an expandable 
cuff provided near the distal end of the tubular body and proximal of the expandable 
anchor, and a joining member configured and adapted to be received about the 

expandable cuff of the tubular body.thejoiningmember having an amiular body portion 
including a pair of opposed terminal edges. The joming member has a retracted position 
in whrch the pair of opposed terminal edges overlap by a predetermined amount and an 
expanded position in which the pairof opposed terminal edges overlap by an amount less 
tban the predetermined amount 
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The expandable anchor has a first position in which the expandable anchor has a 
radius substantially equal to a radius of the tubular body and a second position in which 
the expandable anchor has a radius which is larger than the radius of the tubular body. 
The expandable cuff has a first position in which the expandable cuff has a radius 
substantially equal to a radius of the tubular body and a second position in which the 
expandable cuff has a radius which is laiger than the radius of the tubular body. 

The joining member includes at least one annular array of openings formed 
through the annular body portion. Each opening is preferably defined by a pair of 
opposed side walls transversely oriented with respect to the longitudinal axis, a 
longitudinally oriented angled proximal wall and a longitudinally oriented angled distal 
wall, wherein the proximal wall is angled such that an upper edge thereof is closer to the 
at least one tab than a lower edge thereof. The distal wall is desirably angled such that an 
upper edge thereof is closer to the at least one tab than a lower edge thereof. 

The jokdng member includes at least one tab extending fix>m a first of the pair of 
terminal edges of die annular body portion. The at least one tab is configured and 
adapted to be received within an opening of the at least one linear array of openings. 

Preferably, each tab extends tangentially and distally from the first of the pak of 
terminal edges of the joming member and terminates in an angled terminal distal edge. 

The joining member desirably includes a guide rail formed on an inner surface of 
the annular body portion along either side of the at least one array of openings. The guide 
rails are deskably arranged to slidably receive the at least one tab therebetween. 

The joining member desirably includes a distal terminal edge, a proximal terminal 
edge, and a guide channel formed near a second of the pair of terminal edges of the 
annular body portion. The guide channel is defined by a pair of side walls extending 
radially inward fix)m the distal and proximal tenninal edges of the annular body. The 
guide channel is desirably further defined by an end wall interconnecting the terminal 
ends of the pair of side walls. 

The joining member desirably includes a plurality of flanges extending radially 
outward from at least one of the distal and proximal terminal edges thereof. The joining 
member may include a plurality of projections formed along an outer surface of the 
annular body portion. 

The joining member is preferably fabricated fix)m a bio-absoibable material, a bio- 
compatible material or a shape memory alloy. 
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The joining member desirably includes a unidirectional coupling pair including at 
least one opening formed near a first of the pair of tenninal edges and a plurality of 
projections fonned along the outer surface of the amiular body portion. The pluraUty of 
projections are configured and adapted to be received within the at least one opening to 
5 aUow the joining member to go fiom the retracted position to the expanded position. 

lUe apparatus further desirably includes a holder tube having a distal end and a 
proximal end. The holder tube is configured and adapted to be received about tiie tubular 
body and the joining member when in the retracted position. 

The expandable cuff of the tubular body is desirably configured and adapted to 
10 press against an inner smface of the annular body portion of the joining member in order 
to expand the joining member from the retracted position to the expanded position. 

Amethod for performing a surgical anastomosis is provided including die steps of 
providing an apparatus for performing an anastomotic procedure, the apparatus including 
a tubular body having a distal end and a proximal end, the tubular body including an 
15 expandable anchor provided near the distal end tiiereof and an expandable cuff provided 
near the distal end of the tubular body and proximal of the expandable anchor, and a 
joming member configured and adapted to be received about the expandable cuff of tiie 
tubular body, the joining member having an annular body portion including a pair of 
opposed terminal edge, wherein tiie joining member has aretracted position in which the 
pair of opposed terminal edges overlap by a predetermined amount and an expanded 
position in which the pair of opposed terminal edges overlap by an amount less than the 
predetennined amount 

TTie method further includes the steps of passing die apparatus through a body 
lumen and tiirough an opening in a body vessel such that the expandable anchor of the 

25 tubular body is positioned witiun the body vessel, expanding the expandable anchor of the 
tubular body such that the expandable anchor of die tubular body has a radius which is 
larg« than an opening of the body vessel, withdrawing die tubular body until die body 
vessel contacts a distal end of die body lumen, positioning die joining member ov« die 
expandable cuff at a location which extends between at least a portion of die body vessel 

30 and at least a portion of die body lumen, and expanding die expandable cuff of die tubular 
body against die inner surface of die joining member to expand die joining member 
against at least die portion of die body vessel and at least die portion of die body lumen to 
secure die joining member into position. The expandable anchor may be retracted, die 
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expandable cuff may be retracted, and the tubular body may be withdrawn fiom the body 
vessel and body lumen. 

It is contemplated that the surgical anastomosis is a radical prostatectomy, 
wherein the body vessel is the bladder and the body lumen is the urethra. The method 
S further includes the step of removing the prostrate gland from between the urethra and the 
bladder to define a urethral stump and a bladder neck. 

A radially expandable joining member is provided including an annular body 
portion defining a longitudinal axis, the annular body portion including a distal terminal 
edge, a proximal terminal edge and a first and a second side terminal edge, wherein each 

10 of the first and the second side terminal edges is longitudinally oriented, at least one 
annular array of openings formed in the annular body, and at least one locking tab 
extending tangentially from the first side terminal edge, each locking tab being in 
registration widi a respective array of openings formed in the annular body and receivable 
in the openings of the at least one annular array of openings, wherein the joining member 

15 has a first position wherein the annular body has a first diameter and a second position 
wherein the annular body has a second diameter which is larger than the first diameter, 
wherein the at least one locking tab inhibits the annular body from returning to the first 
diameter, once expanded to the second diameter, by being received in an opening of the at 
least one array of openings. 

20 The joining member includes two annular arrays of openings formed in the 

annular body and two tabs extending tangentially from the first side edge, wherein the 
two tabs are configured and dimensioned to be received, one each, within a respective 
opening formed in the annular body. The joining member further includes guide rails 
formed, one each, along each side of the two annular arrays of openings formed in the 

25 annular body. 

The joining member further includes a guide channel formed near the second side 
terminal edge of the annular body. The guide channel is defined by a pair of side walls 
extending radially inward from the distal end proximal terminal edges of the annular 
body. The guide channel is further defined by an end wall interconnecting the terminal 
30 ends of the pair of side walls. 

The joining member further includes a plurality of flanges extending radially 
outward from at least one of the distal and proximal terminal edges thereof. 
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Tliese and other features of the apparatus and method disclosed herein, will 
become apparent through reference to the foUowing description of embodiments, the 
accompaiQdng drawings and the claims. 

5 BRIEF DRSrP IpnON OF THE DRA WTNf^S 

Hie accompanying drawings, which are incorporated in and constitute a part of 
this specification, illustrate embodiments of the disclosure and. together with the general 
descnption given above and the detailed description of the embodiments given below, 
serve to explain the principles of the present disclosure. 

10 FIG. 1 isaperspectiveviewof ananastomoticradialjoiningmemberin 

accordance with an embodiment of the present disclosure; 

HG. 2 is a perspective view of an anastomotic radial joining member in 
accordance with another embodiment of the present disclosure; 

FIG. 3 is a perspective view of an anastomotic radial joining member in 
accordance with an altemaUve embodiment of the present disclosure; 

FIG. 4 is an enlarged cross sectional view of a locking mechanism for any of the 
radial joining members shown in FIGS. 1-3; 

FIG. 5 is aperspective view of an insertion ^paratus for any of the radial joining 
members shown in FIGS. 1-3; 

FIG. 6 is a partially broken away perspective view iUustrating the passage of the 
insertion apparatus through a body Imnen and into a hollow body organ; 

FIG. 7 is a cross-sectional side elevational view iUustrating the positioning of the 
insertion tool and radial joining member as weU as the expansion of a distal expansion 
member within the hoUow body organ; 

FIG. 8 is a cross-sectional side elevational view iUustrating the approximation of 
the hollow body organ to the body lumen; 

FIG. 9 is a cross-sectional side elevational view iUustrating the expansion of a 
proxmial expansion member within the radial joining member in order to anchor the 
radial joining member within the hoUow body organ and the body lumen; 

FIG. 10 is a cross-sectional side elevational view Ulustrating the ruction of 
distal andproximal expansion members and the radial joining member anchored in 
position between the hoUow body organ and the body lumen; and 
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FIG. 1 1 is a cross-secdonal side elevational view illustrating the final 
anastomosed hollow body organ and body lumen with the radial joining member 
andioied in position. 



5 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Prefened embodiments of the presently disclosed anastomosis apparatus will now 
be described in detail witfi reference to the drawing figures wherein like reference 
numerals identify similar or identical elem^ts. In the drawings and in die description 
which follows, the term "proximal*', as is traditional will refer to the end of the surgical 
10 device or instrument of the present disclosure which is closest to the operator, while the 
term "distal" will refer to the end of the device or instrument which is furthest from the 
operator. 

Referring now to FIGS. 1-5, an anastomosis ^aratus, in accordance with the 
principles of the present disclosure, is shown generally as reference numeral 100. 

1 5 Although apparatus 100 offers significant advantages to a radical prostatectomy 

procedure, it will be understood that the device is applicable for use in any anastomotic 
procedure where the end of a conduit is to be sutured to a hollow body organ. 

Referring initially to HGS. 1-4, a radially expandable joining member, in 
accordance with the present disclosure, is shown generally as reference numeral 200. 

20 Joining member 200 includes an annular body portion 202 having a substantially "C" 
shaped configuration, a first side terminal edge 204 and a second side terminal edge 206. 
It is envisioned that joining member 200 has a width defined by a distal terminal edge 208 
and a proximal terminal edge 210. 

Joining member 200 includes a first and a second annular array of openings 212 

25 extending through annular body portion 202. Preferably, each of the first and second 
arrays is spaced from one another and parallel to distal and proximal terminal edges 208, 
210. Preferably, each opening 212 is defined by a pair of side walls 214, a distal wall 216 
and a proximal wall 218. More preferably, it is envisioned that distal wall 216 of each 
opening 212 is angled such that an upper edge of each distal wall 216 is closer to second 

30 side terminal edge 206 than a lower edge of each distal wall 216. It is further envisioned 
that proximal wall 218 of each opening 212 is closer to second side terminal edge 206 
than an upper edge of each proximal wall 218. While a pair of arrays of openings 212 has 
been disclosed, it is envisioned that a single array or more than a pair of arrays of 
op^ngs can be formed in annular body portion 202. 
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Joiningmember 200 further includes a pair of locking tabs 220 extending distaUy 
ftom second side temunal edge 206. In accordance with the present disclosure, each 
locking tab 220 is co^aUy aligned with a respective array of openings 212. Preferably 

-'^l-^gtab220includesanoutersurface222whichextendstangentiaUyina 
direction from the outer surface of annular body portion 202 from a location spaced a 
distance from second side tertninal edge 206 of annular body portion 202. Each locking 
tab 220 further includes an angled inner surface 224 which extends from second side 
terminal edge 206 of annular body portion 202 and is oriented toward outer surface 222 

°"-*ingtab220inordertodefrneaternunaledge226spacedadistancefrom^^^ 
10 «deter,ninaledge206ofannularbodyportion202. In accordance with the present 
disclosure, each locking tab 220 has a width which is less than a width of arespective 
opemng 212. It is envisioned that joining member 200 is provided with a number of 
locking tabs 220 which are less than the number of arrays of openings 212. 

It is contemplated that joining member 200 further includes a plurality of guide 
15 rads 228 tamed on the inner surface of annular body portion 202 in order to define 

discrete channels therebetween. Preferably, a guide rail 228 is provided on either side of 
each array of openings 212 such that locking tabs 220 are sUdably received therebetween 
Joming member 200 has an initial retracted position in which locking tabs 220 and 
^ond side lerxBinal edge 206 overlap first side terminal edge 204. a predetermined 

«lectedamo„nt.alonganimiersurfac.ofamrularbodyportion202(notshown). Inthis 
xnamier. locldng tabs 220 overlie a respective array of openings 2 1 2 and are received 

between adjacent gdde rails 228 formed on either side of opening21^ 
200 has a subsequent expanded position in which locking tabs 220 and second terminal 
edge 206 overlap first side terminal edge 204. an amount less than the predetermined 
25 selected amount (not shown). 

According to the present disclosure, when going from the retracted position to the 
expanded position, outer surface 222 of locking tabs 220 slide across and over angled 
distal waUs 216 defining openings 212 of annular body portion 202. Accordingly 
--'^"''odyportion202ispermittedtoexpandradiallyoutwardupontheappUc^o^ 
30 -twardlyorientedradialforcesappliedtotheinnersurfacethereof. In accordance with 
the present disclosure, locking tabs 220 in cooperation with openings 212 prevent the 
mtum of amiular body portion 202 from the exp^ded position to the retracted position, 
la particular, when inwardly oriented radial forces are applied to the outer surface of 
aimular body portion 202. terniinal edge 226 of each locking tab 220 is received ina 
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respective opening 212 such that angled inner surface 224 of locking tabs 220 slide along 
angled proximal wall 218 defining openings 212. Accordingly, as locking tabs 220 slide 
into respective openings 212, annular body portion 202 is stopped ftom retracting when 
second side terminal edge 206 contacts the inner surface of annular body portion 202. 

As seen in FIG. 1» in accordance with an embodiment of the present disclosure, 
joining member 200 includes a guide channel 230 formed at first side terminal edg& 204. 
Guide channel 230 is defined by a pair of side walls 232, 234 integrally formed with and 
extending radially inward from a respective distal and proximal terminal edge 208, 210 
and an end wall 236 interconnecting side walls 232, 234. In accordance with the present 
disclosure, guide channel 230 is configured and adapted to receive locking tabs 220 and 
second terminal edge 206 therewithin when joining member 200 is in the retracted 
position. It is envisioned that side walls 232, 234 maintain second side terminal edge 206 
aligned with first side terminal edge 204 and ensure that annular body portion 202 
expands squarely. It is further envisioned that end wall 236 defining guide channel 230 
inhibits locking tabs 220 and second side terminal edge 206 fix)m becoming radially 
spaced firom first side terminal edge 204. 

As seen in FIG. 2, in accordance with an alternate embodiment of the present 
disclosure, joining member 200 further includes a plurality of discrete flanges 240 
integrally formed along the outer surface of annular body portion 202. Preferably, 
flanges 240 are orthogonally oriented and are provided along both distal and proximal 
terminal edges 208, 210. In particular, flanges 240 preferably commence at first side 
terminal edge 204 of annular body portion 202 and terminate at a location spaced a 
distance from second side terminal edge 206. In this maimer, second side terminal edge 
206 can be received within guide channel 230 without interference from flanges 240. 

As seen in FIG. 3, in accordance with yet another embodiment of the present 
disclosure, end wall 236 of guide channel 230 has been removed. Removal of end wall 
236 firom guide channel 230 of the embodiment of joining member 200 shown in FIG. 3 
permits aimular body portion 202 to be more easily expanded as compared to the 
embodiments shown in FIGS. 1 and 2. 

In accordance with the present disclosure, it is contemplated that joining member 
200 can be made from a medical grade material, such as, for example, stainless steel or 
titanium, however, it is preferred that joining member 200 is fabricated from a medical 
grade bio-absorbable material, such as, for example, polyglycolic acid (PGA) and/or 
polylactic acid (PLA). Preferably, joining member 200 is fabricated from a bio- 
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absorbable material which ensures that joining member 200 maintains its structural 
integrity for a predetennined period of time, such as. for example, approximately two 
weeks. It is further conten^lated that joining member 200 can be fabricated from a shape 
memory alloy. Accoidingly. joining member 200. fabricated from the shape memory 
> alloy, would have an initial retracted configuration prior to implantation/insertion into 
position and an expanded configuration foUowing implantation/insertion into position 

Turning now to HG. 4, it is envisioned that any of joining members 200 shown in 
HGS. 1-3 can be provided wilh a uni-diiectional barbed surf coupling pair 250 In 
particular, as seen in HG. 4. coupling pair 250 includes at least one aperture 252 fonned 

' °«^fi«tsidetenmnaledge204ofannularbodyportion202andapluralityof 

projections 254 formed along the outer surface annular body portion 202 near second side 
terminal edge 206. Each of the plurality of projections 254 is configured and adapted to 
be received and cooperate with aperture 252. m accordance with the present disclosure 
each projection 254 includes a ramped distal surface 256 and an orthogonal proximal 
surface 258. Accordingly, provided second side terminal edge 206 of amiular body 
portion 202 is in close proximity witb the imier surface of annular body portion 202 

joiningmember 200 ispermitted to expanded byacamming effect created by ramp«i 
distal surfece 256 of projections 254 against the distal surfaces of aperture 252 and 
restricted from retracting by a stopping effect created by orthogonal smf ace 258 of 
projections 254 against the proximal surfaces of aperture 252. 

As seen in FIG. 4, the outer surface of annular body portion 202 of joimng 
member 200 can be provided with a plurality of projections 260 extending therefrom. 
Preferably, projections 260 are spikes, however, it is envisioned that projections 260 can 
be transverse ribs, cones, pyramids, helical threads and the like. 

Ttoning now to FIG. 5. an insertion tool for inserting joining member 200 in 
accordance widi the principles of the present disclosure, is shown generally as reference 
numeral 300. Insertion tool 300 includes a tubular body 302. a holder tube 304 slidably 
received about tubular body 302 and a sleeve 306 slidably received about holder tube 
304. 

Tabular body 302 has a distal end 308, a proximal end (not shown) and defines a 
central lumen 310 therethrough. Tubular body 302 includes an expandable anchor 312 
providednear distal end 308 of tubular body 302 and an expandable cuff 3 14 provided 
near distal end 308 of tubular body 302 andproximaUy of expandable anchor 312 
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Id a preferred embodiment, tubular body 302 includes a first inflation/deflation 
lumen (not shown) extending along the inner surface of central lumen 310 and is in fluid 
communication with expandable anchor 312 through at least one access opening formed 
in tubular body 302. Expandable anchor 312 has a first position in which expandable 
anchor 312 has a radius substantially equal to a radius of tubular body 302 and a second 
position in which expandable anchor 3 12 has a radius greater than the radius of tubular 
body 302. In use, the expandable anchor lumen is in fluid communication with a source 
of inflation fluid in order to inflate expandable anchor 312 fix>m the first position to the 
second position. 

In the preferred embodiment, tubular body 302 further includes a second 
inflation/deflation lumen (not shown) extending along the inner surface of central lumen 
3 10 and is in fluid communication with expandable cuff 3 14 through at least one access 
opening formed in tubular body 302. Expandable cuff 3 14 has a first position in which 
expandable cuff 314 has a radius substantially equal to a radius of tubular body 302 and a 
second position in which expandable cuff 314 has a radius greater than the radius of 
tubular body 302. In use, the expandable cuff lumen is in fluid conmiunication with a 
source of inflation fluid in order to inflate expandable cuff 3 14 from the first position to 
the second position. 

Holder tube 304 has a distal end 320, a proximal end (not shown) and an axial 
lumen (not shown) extending therethrough. Axial lumen of holder tube 304 is 
dimensioned and sized to receive tubular body 302 therein. In accordance with the 
present disclosure, distal end 320 of holder tube 304 is configure and adapted to retain a 
joining member 200 thereon. 

Sleeve 306 has a distal end 330, a proximal end (not shown) and an axial lumen 
(not shown) extending therethrough. Axial lumen of sleeve 306 is dimensioned and sized 
to receive holder tube 304 therein. 

Preferably, expandable anchor 312 and expandable cuff 314 are fabricated from a 
medical grade polymer having suitable flexibility and structural integrity to withstand the 
forces associated with die inflation of anchor 3 12 and cuff 3 14 and with the function of 
withdrawing the hollow body organ and expanding joining member 200. While a fluid 
expandable anchor and cuff are described herein, it is envisioned that a mechanically 
expandable anchor and cuff can be provided, such as, for example, an onion sleeve or a 
double onion sleeve. 
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A preferred mefliod of use and operation of anastomosis apparatus 100 in a radical 
anastomotic procedure wiU now be described in greater detaU with lefeience to HGS 1- 
1 1 and in particular with reference to HGS. 6- 1 1 . Apparatus 100 can be used in either 
theretropubicortheperinealprostatectomy^proaches. With die prostate removed the 

5 bladderneck'-N''ofthebladder«B»is&.tr.constructedbyevertingtheinnermuc 
lining of bladder «B» and suturing it down to the outer wall of bladder "B" using known 
surgical techniques. Likewise, urethral stump "S" of urethra "U" is reconstructed by 
everting the inner mucosal lining of urethral stump «S" and suturing it down to the out«r 
wall of urethra «U". using known surgical techniques. 
10 Ptef«ably, with bladder neck r^onstmcted, bladder neck "N" is sized to 

properly accommodate and retain distal end 308 of tubular body 302 within bladder «B» 
using a standard tennis racket type closure (i.e., the opening of the bladder neck 
constituting the head of the tennis racket and a radial incision extending fiom the bladder 
neck constituting the handle portion of die tennis racket. Most preferably, bladder neck 
15 "N" IS sized to be approximately 7-8 mm in diameter. 

With bladder neck "N" reconstructed, apparatus 100, including tubular body 302 
joining member 200. holder tube 304 and sleeve 306. is passed trans-urethrally through' 
urethra 'V" until distal end 308 of tubular body 302 extends out of urethral stump «'S» 
and into bladder '"B" through bladder neck «N». as indicated by an^w "A" in FIG 5 In 
20 particular, distal end 308 of tubular body 302 is px^erably positioned suchlhat 

expandable anchor 312 of tubular body 302 is positioned entirely within bladder ••B". 

With tubular body 302 positioned widnn bladder "B», as seen in FIG. Sand 6. a 
fluid. i.e.. air, carbon dioxide, saline or the like, is introduced dirough the expandabk 
anchor lumen into expandable anchor 3 12 in order to hereby expand and inflate anchor 

25 312. Mationandexpansionofanchor312willpieventtubularbody302fiombeing 
withdrawn firom bladder **B". 

With anchor 312 in an expanded condition, tubular body 302 is withdrawn in a 
direction "C, opposite direction "A", as seen in HG. 7. As tubular body 302 is 
withdrawn in direction «C>. bladder «B» is also moved in direction "C and approximated 
30 withurethralstump-S". Once bladder "B" has been approximated to urethral stump «'S« 
holder tube 304. having a joining member 200 in die first retracted position and 
operatively coupled to distal end 320 thereof, is advanced distally trough sleeve 306 
untU joining member 200 is positioned over expandable cuff 3 14. m accordance with the 
present disclosure, joining member 200 is positioned such that distal terminal edge 208 is 
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within bladder '"B"' while pioximal tenninal edge 210 extends pioximally of expandable 
cuff 314 and within urethra "U**. Sleeve 306 is dien withdrawn in a proximal direction. 

As seen in FIG. 9, with sleeve 306 withdrawn, a fluid, i.e., air, carbon dioxide, 
saline or the like, is introduced through expandable cuff inflation/deflation lumen into 
expandable cuff 3 14 to thereby expand and inflate cuff 314 into contact with the inner 
surface of joining member 200. Inflation of expandable cuff 3 14 results in the radial 
expansion of joining member 200, from the first retracted position to the second expanded 
position, and in turn the pressing of the outer surface of joining member 200 against the 
inner surface of urethra 'IT' and into bladder neck "N", thus anchoring bladder "B** to 
urethra 'V*\ As seen in FIG. 10, expandable anchor 302 and expandable cuff 3 14 are 
retracted and, as seen in FIG. 1 1, tubular body 302, holding tube 304 and sleeve 306 are 
withdrawn from within bladder "B" and urethra "IT*. 

In accordance with the present disclosure, as bladder neck ^'N** and urethral stump 
''S'' constrict in diameter about joining member 200, i.e., applies a radially inward 
oriented constriction force about the outer surface of annular body portion 202, tabs 220 
will enter into and engage openings 212 formed in annular body portion 202 and lock 
joming member 200 in the expanded position within bladder neck "N** and urethral stump 
"S". As described in greater detail above, as annular body portion 202 is constricted, 
locking tabs 220 slide mto and engage respective openings 212 formed in annular body 
portion 212 until second side terminal edge 206 of annular body portion 202 contacts the 
guide rails 228 formed along the inner surface of annular body portion 202, 

Preferably, if a joining member 200 having flanges 240 is used in the anastomotic 
procedure, as seen in FIGS. 7-11, flanges 240 formed along distal terminal edge 208 are 
positioned within bladder neck "N** so that after expansion of joining member 200, 
flanges 240 contact the inner suif ace of bladder neck "N" and inhibit withdrawal of 
joining member 200 therefrom. Further, if a joining member 200 having a plurality of 
projections 260, i.e., spikes, formed along the outer surface of the aimular body wall 202 
is used in the anastomotic procedure, as seen in FIGS. 7-1 1, the spikes will dig into the 
surface of bladder neck "N" and urethra "U" in order to inhibit separation of bladder neck 
"N" from urethral stump "S". 

The expandable anchor for engaging a body vessel may comprise any expandable 
structure, including those disclosed in certain embodiments of the following PCX 
Applications, all filed on an even date herewith: application entitled Method And 
Apparatus For Anastomosis Including An Anchoring Sleeve, invented by Scott Manzo; 



wo 2004/000093 

PCT/US2003/011693 

Method And Apparatus For Anastomosis Including An Anchor For Engaging A Body 
Vessel And Deployable Sutures, invented by Scott Manzo; Method And Apparatus For 
Anastomosis Including An Expandable Anchor, invented by RusseU Heinrich and Scott 
Manzo; Method And Apparatus For Anastomosis Including Amxular Joining Member 

> "^«°t«dbyScottManzo;MethodAndApparatusForAnastomosisIncludingAn 
Expandable Member, invented by Russell Heinrich and Scott Manzo; Method And 
Apparatus For Anastomosis Including An Anchoring Sleeve, invented by Scott Manzo- 
flie disclosures of which are aU hereby incorporated by reference herein, in ti^ir entirety 
Thejoining member for joining body vessels may comprise any joining member 
mcludmg those disclosed in certain embodiments of the foUowing PCT Applications ali 
ffled on an even date herewith: application entitled Method And Apparatus For 
Anastomosis Including An Anchoring Sleeve, invented by Scott Manzo; Method And 
Apparatus For Anastomosis Including An Anchor For Engaging A Body Vessel And 
Deployable Sutures, invented by Scott Manzo; Method And Apparatus For Anastomosis 
including An Anchor Fbr Engaging A Body Vessel And Deployable Sutures, invented by 

ScottManzojMethodAndApparatusFor Anastomosis Including An Anchoring Sleeve 
mvent^d by Scott Manzo; Method And Apparatus For Anastomosis Including An 
Expandable Anchor, invented by RusseU Heinrich and Scott Manzo; Method And 
Apparatus For Anastomosis Including Am^ular Joining Member, invented by Scott 

Manzo;Method And Apparatus For Anastomosis Including An Expandable Member 
mvented by RusseU Heinrich and Scott Manzo; Method And Apparatus For Anastomosis 
including An Anchoring Sleeve, invented by Scott Manzo; the disclosures of which are 
an hereby incorporated by reference herein, in their entirety. 

The methods and apparatus disclosed herein may be used for approximating 
and/or joining fhe urethra and bladder, intestinal portions of flxe body, blood vessels or 
any other body vessels. 

Although the iUustrative embodiments of die present disclosure have been 

describedhereinwithreference to theacc0mpan5dngdrawings.it is to be unde^^ 
the disclosure is not limited to these embodiments, and that various other changes and 
nuKhfications may be affected therein by one skilled in the art without departing fiom the 
scope or spirit of the disclosure. All such change and modifications are intended to be 
mcluded within the scope of the appended claims. 
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IN THE CLAIMS 

What is claimed is: 

1 . An apparatus for performing a surgical anastomosis, comprising 
a tubular body having a distal end and a proximal end and defining a longitudinal 
S axis, the tubular body including an expandable anchor provided near the distal end thereof 

and an expandable cuff provided near the distal end of the tubular body and proximal of 

the expandable anchor, and 

a joining member configured and adapted to be received about the expandable 

cuff of the tubular body, the joining member having an annular body portion including a 
10 pair of opposed terminal edges, wherein the joining member has a retracted position in 

which the pair of opposed terminal edges overlap by a predetermined amount and an 

expanded position in which the pair of opposed terminal edges overlap by an amount less 

than the predetermined amount. 



15 2. The ^paratus according to claim 1, whetein the expandable anchor has a 

first position in which the expandable anchor has a radius substantially equal to a radius 
of the tubular body and a second position in which the expandable anchor has a radius 
which is larger than the radius of the tubular body. 

20 3. The apparatus according to claim 2, wherein the expandable cuff has a first 

position in which the expandable cuff has a radius substantially equal to a radius of the 
tubular body and a second position in which the expandable cuff has a radius which is 
larger than the radius of the tubular body, 

25 4. The apparatus according to claim 3 , wherein the joining member includes 

at least one annular array of openings formed through the annular body portion. 

5. The apparatus according to claim 4, wherein the joining member includes 
at least one tab extending from a first of the pair of terminal edges of the annular body 
30 portion, wherein the at least one tab is configured and adapted to be received within an 
opening of the at least one linear array of openings. 



6. The apparatus according to claim 5, wherein each opening is defined by a 
pair of opposed side walls transversely oriented with respect to the longitudinal axis, a 
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longitudinally oriented angled pxoxin^ wall and a longitudinally oriented angled distal 
waU. whe«in the proxixnal waU is angled such that an upper edge thereof is closer to the 

at least one tab thanalower edge thereof and the distal wall is angled such that an upper 
^ edge thereof is closer to the at least one tab than a lower edge thereof. 

7. lUe apparatus according to claim 6. wherein each tab extends tangentially 
and distally from the first of the pair of terminal edges of the joining member and 
tenninates in an an^ed terminal distal edge. 

10 8. TheapparatusaccordingtoclaimT.whereinthejoiningmemberincludes 

a gmde rail formed on an inner surface of the annular body portion along either side of 
the at least one array of openings, wherein the guide rails didably receive the at least one 
tab therebetween. 

15 9. Theapparatusaccordingtoclaim8,whereinthejoiningmemberincludes 

a distal and a proximal terminal edge. 

10. The^paratusaccordingtoclaim9.whereinthejoiningmemberincludes 

««-<l«ctannelformednearasecondofthepairofterminaledgesoftheannularbody 
20 portioa ' 



11. The ^aratus according to claim 10, wherein die guide chamiel is defined 
by apa.r Of side walls extending radially inward from thedistal and proximal terminal 
edges of the annular body. 

12. Theapparatusaccordingtoclaimll.whereintheguidechamielisfurther 
defined by an end wall interconnecting the terminal ends of the pair of side walls. 

13. TheapparatusaccordingtoclaimlLwhereinthejoiningmemberincludes 
a plurahty of flanges extending radially outward from at least one of the distal and 
proximal terminal edges thereof. 

14. TT^eapparatusaccordingtoclaimlLwhereinthejoiningmemberincludes 
a plurahty of projections formed along an outer surface of the amiular body portion. 
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IS. The apparatus according to claim 11, wherein the expandable cuff of the 
tubular body is configured and adapted to press against an inner surface of the annular 
body portion of the joining member in order to expand the joining member from the 
5 retracted position to the expanded position. 



16. The apparatus according to claim 1, wherein the joining member is 
fabricated fix)m a bio-absorbable material. 



10 17. The apparatus according to claim 1, wherein the joining member is 

fabricated fiom a shape memory alloy. 

18. The apparatus according to claim 1, wherein the joining member includes 
a unidirectional coupling pair including at least one opening formed near a first of the pair 
IS of terminal edges and a plurality of projections formed along the outer surface of the 

annular body portion, each of the plurality of projections being configured and adapted to 
be received within the at least one opening to allow the joining member to go from the 
retracted position to the expanded position. 

20 19. The apparatus according to claim 1, further comprising a holder tube 

having a distal end and a proximal end, the holder tube being configured and dimensioned 
to be received about the tubular body and the joining member when in the retracted 
position. 

25 20. A method for performing a surgical anastomosis, comprising the steps of: 

providing an apparatus for performing an anastomotic procedure, the apparatus 
comprising: 

a tubular body having a distal end and a proximal end, the tubular body 
including an expandable anchor provided near the distal end thereof and an expandable 
30 cuff provided near the distal end of the tubular body and proximal of the expandable 
anchor; and 

a joining member configured and adapted to be received about the 
expandable cuff of the tubular body, the joining member having an annular body portion 
including a pair of opposed terminal edge, wherein the joining member has a retracted 
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position in which the pair of opposed terminal edges overlap by a predetennined 
and an expanded position in which the pair of opposed tenninal edges overlap by 
amount less than the predetermined amount; 

passing the apparatus through a body lumen and through an opening in a body 
vessel such that the expandable anchor of dxe tubular body is positioned within die body 



vessel; 



expanding the expandable anchor of the tubular body such that the expandable 
anchor of die tubular body hasaradius which is larger than an opening of the body 



vessel; 
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withdrawing the tubular body until die body vessel contacts a distal end of the 
bocty lumen; 

positioning the joining member over the expandable cuff at a location which 
extends between at least a portion of the body vessel and at least a portion of the body 
lumen; and 

expanding the expandable cuff of the tiibular body against the inner surface of the 
joimng member to expand tb. joining member against at least die portion of die body 
vessel and at least die portion of the body lumen to secme die jommg member into 
positioa 

21. The mediod according to claim 20, furdier comprising die step of 
rctiacting die expandable anchor and die expandable cuff. 

22. The mediod according to claim 21, fimher comprising die step of 
widKhawing die tubular body from die body vessel and die body hmien. 

23. The mediod according to claim 20. wherein die surgical anastomosis is a 
radical prostatectomy. 

24. The mediod according to claim 23. wherein die body vessel is die bladder 
30 and the body lumen is the urethra. 

25. The mediod according to claim 24. including die ste^, of removing die 
prostrate gland from between die uretiira and die bladder to define a uredrtal stump and a 
bladder neck. 
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26. A radially expandable joining member, conq)rising: 

an annular body portion defining a longitudinal axis, the annular body portion 
including a distal terminal edge, a proximal terminal edge and a first and a second side 
terminal edge, wherein each of the first and the second side terminal edges is 
longitudinally oriented; 

at least one annular airay of openings formed in the annular body; and 
at least one locking tab extending tangentially from the first side terminal edge, 
each locking tab being in registration with a respective array of openings formed m the 
annular body and receivable in the openings of the at least one annular array of openings, 
wherein the joining member has a first position wherein the annular body has a first 
diameter and a second position wherein the annular body has a second diameter which is 
larger than the first diameter, wherehi the at least one locking tab inhibits the annular 
body from returning to the first diameter, once expanded to the second diameter, by being 
received in an opening of the at least one array of openings. 

27. The joining member according to claim 26, including two annular arrays 
of openings formed in the annular body and two tabs extending tangentially from the first 
side edge, wherein the two tabs are configured and dimensioned to be received, one each, 
within a respective opening formed in the annular body. 

28. The joining member according to claim 27, further including guide rails 
formed, one each, along each side of the two aimular arrays of openings formed in the 
annular body. 

29. The joining member according to claim 28, further including a guide 
channel formed near the second side terminal edge of the annular body. 

30. The joining member according to claim 29, wherein the guide channel is 
defined by a pair of side walls extending radially inward from the distal end proximal 
terminal edges of the annular body. 



31. The joining member according to claim 30, wherein the guide channel is 
further defined by an end wall interconnecting the terminal ends of the pair of side walls. 
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32. Hie joiningmember according to claim 31, further including a plurality of 
flanges extending radially outward from at least one of the distal and proximal terminal 
edges thereof. 



Wa2004/000093 



Page 23 of 30 




240 




mo., ,z 

SUBSTITUTE SHEET (RULE 26) 



wo 20 0 4/ 000093 




Pa g e 24 of 30 



FIG. 4 

SUBSTITUTE SHEET (RULE 26) 



wo 2004/000093 



FCT/US2003/011693 



3/8 




308 



FIG, 5 



"u" 



306 



304 



320 



'330 



200 





FIG. 6 

SUBSTITUTE SHEET (RULE 26) 



wo 200 4/000093 



WO 2004/000093 



-P-a9e2frof30 



PCTAJS2003/011693 



4/8 




SUBSTITUTE SHEET (RULE 26) 



Wa2004/000093 



Page 27 of 30 




SUBSTITUTE SHEET (RULE 26) 



w o 2004/0Q0093 



WO 2004/000093 



-Pa9eJ2fiLof30 



PCT/US2003/011693 



6/8 




SUBSTITUTE SHEET (RULE 26) 



Wa 2004/000093 



WO 2004/000093 



Page 29 of 30 



PCTAJS2003/011693 



7/8 




SUBSTITUTE SHEET (RULE 26) 



yyOlP04/P00093 



wo 2004/000093 



Page 30 of 3 0 



PCT/US2003/011693 



8/8 



X 




SUBSTITUTE SHEET (RULE 26) 



